Abstract: The aim of this study was to determine the prevalence of musculoskeletal complaints among X-ray technologists and to examine their relationship with physical and psychosocial factors. A cross-sectional study was performed in 2006 among 203 X-ray technologists working in 13 hospitals in the Apulia region of southern Italy. A questionnaire was used to collect data on personal characteristics, physical workload, psychosocial aspects, and the presence of musculoskeletal symptoms in the neck, shoulders, low back, hand/wrist and legs. Univariate analyses and multiple logistic regression analyses were then performed. The prevalence of complaints at any body site in the previous 12 months was 67%. Low back pain was the most commonly reported symptom (59.6%), followed by shoulder (21.2%), neck (19.7%), leg (13.8%) and hand/wrist pain (12.3%). Age was associated with low back pain, while high physical workload was associated with symptoms in the neck, low back and hand/wrist. High job demands were associated with neck and shoulder pain. Overall, our study suggests high prevalence rates of musculoskeletal complaints may exist among Italian X-ray technologists. Physical workload, psychosocial and individual factors appear to be important risk factors for musculoskeletal disorders within this occupational group.
Musculoskeletal disorders (MSDs) represent a major occupational problem among healthcare workers, and the prevalence of MSDs and their risk factors have been extensively investigated in nursing personnel. Various physical risk factors, such as manual handling, frequent bending and twisting, forceful movements and awkward working postures have been shown in this occupational group to be associated with MSDs [1] [2] [3] [4] . Furthermore, in addition to physical load, recent studies indicate that psychosocial factors may play an important role in the development of MSDs 1) . Associations with psychosocial risk factors, including high demands, low control and lack of social support, have also been shown 3, 5) . However, relationships with individual characteristics, such as gender, age, BMI and smoking, are still not clear 1, 6) . While musculoskeletal disorders have been extensively investigated in nursing personnel, very few studies have been carried out on X-ray technologists. Kumar et al. 7) performed a biomechanical analysis of tasks executed by X-ray technologists, and showed that they were subjected to a high physical load by executing tasks other than patient handling, such as equipment handling and patient positioning. Symptom surveys conducted on this occupational group reported high prevalence rates of musculoskeletal complaints [8] [9] [10] [11] . Significant associations were found between individual characteristics, physical work factors and MSDs 8, 10, 11) . In a study by Bos et al. 8) , the influence of psychosocial factors on the prevalence of MSDs was also investigated and no association was found. This latter aspect was considered important for the present study.
For these reasons, we performed a cross-sectional analysis to determine the prevalence of musculoskeletal complaints among a population of Italian X-ray technologists. Another aim was to examine the relationships between the complaints and individual, physical or psychosocial risk factors.
Industrial Health 2007, 45, [705] [706] [707] [708] The study population consisted of 214 X-ray technologists. They represent the total number of technologists working in 13 of the 61 hospitals of Apulia, which is a populous region in the south of Italy. The hospitals selected were located in different sites of the territory and all technologists in them were asked to participate in the study. Informed consent was obtained from the participants. At least one year of work experience in the current department was required for eligibility in the study, from which all subjects met this inclusion criterion. A self-administered questionnaire was personally delivered by the researchers, who explained to the participants the aim of the study and how to complete the questionnaire. Investigators were also present when workers compiled the questionnaire in order to answer any questions they may have had. The hospital physician for Radiation Protection also introduced the study prior to questionnaire distribution, in order to facilitate participation.
Through the questionnaire, information on individual characteristics, physical and psychosocial factors at work and the presence of musculoskeletal complaints were collected. Individual characteristics were acquired by including questions on age, duration of employment, height/ weigh, smoking and leisure time physical activity. Questions on physical workload were based on the investigation carried out by Kumar et al. 7) and concerned the execution of physically demanding job tasks. Participants were asked whether they frequently performed tasks such as patient lifting, transferring and positioning, portable equipment handling, lead apron wearing, and cassettes or other materials handling. The answers "often" and "always" were classified as high physical exposure. Psychosocial aspects at work including job demands and decision latitude were measured by questions from the Italian version 12) of the demand/control model of Karasek et al. 13) . Musculoskeletal complaints in different body regions during the past 12 months were evaluated by means of questions derived from the Standardised Nordic Questionnaire 14) . The body regions considered were neck, shoulders, low back, hand/wrist and legs. A body image map with shaded areas accompanied the questions on musculoskeletal complaints.
Statistical associations between independent variables and symptoms in each body region were initially evaluated using ANOVA for continuous variables and χ 2 test (or Fisher's exact test, as needed) for categorical variables. Subsequently, all independent variables that showed significant associations with a p value <0.10 in at least one of the body regions, were included in a multivariate logistic regression model. Gender was included in the model independently of its p value, whereas length of employment was omitted from the model, due to its high correlation with age. All analyses were conducted by means of Epi Info 3.3 software, with the level of significance set at p<0.05.
The study was conducted between late 2005 and early 2006. Among the technologists involved, 203 out of 214 agreed to participate in the study, the remaining 11 refused. Thus the participation rate was 94.8%. Most of the participants were men (77.8%), this reflecting the composition of the Italian X-ray technologists working population. Their mean age was 48.5 yr (SD 7.6) for men and 42.8 yr (SD 7.1) for women. The mean duration of employment in the X-ray technologist profession was 23.8 (SD 8.4) and 17.6 (SD 7.7) yr, respectively. Fifty-six (27.6%) subjects were smokers, while 119 (58.6%) practiced a regular physical activity. In this study group 127 workers (62.6%) experiencing high physical workloads were classified as having high physical exposure. As regards psychosocial factors, 67 (33%) reported high job demands and 69 (34%) reported low decision latitude. The prevalence of musculoskeletal complaints at any body site in the previous 12 months was 67% (Table 1) . Low back pain was the most commonly reported symptom (59.6%), followed by shoulder (21.2%) and neck pain (19.7%). Table 2 summarizes univariate analyses for musculoskeletal complaints in each body site. Gender, BMI and smoking did not show clear associations with any of the musculoskeletal complaints. Association between poor physical activity and neck pain occured at significance level (p=0.050, χ 2 test). Age and duration of employment were associated with low back pain. High job demands were associated with neck and shoulder pain, while low decision latitude showed no significant association. High physical workload was associated with complaints at the low back, neck and hand/wrist. In multiple logistic regression analyses (Table 3) all statistical associations were confirmed, except that between poor physical activity and neck complaints.
The response rate in our study was very high (95% of all eligible workers), thus the selective non-response bias has to be considered almost negligible. Differently from previous research carried out on X-ray technologists [8] [9] [10] [11] , our study population was mainly composed of men. Prevalence rates here reported are higher than those found by May et al. 10) and slightly lower than those reported by others 8, 9, 11) . Low back pain is the major musculoskeletal problem among technologists (Table 1) , as well as in nurses [2] [3] [4] [5] . The prevalence of low back pain seems to be affected by increasing age and duration of employment, (see also May et al. 10) ). No significant association was found between other individual factors such as gender, BMI, smoking, poor physical activity, and complaints at any body site (Table 2 ). In the present study, 62% of the technologists reported a high physical workload. The vast majority of them were working in departments as general radiography, emergency, interventional radiography, orthopaedics and mobile radiography. They were performing job tasks such as patient transferring and positioning, portable equipment handling, lead apron wearing, and cassettes or other materials handling, which involve lifting, use of force or awkward postures.
These physical factors have previously been shown to be significant risk factors for musculoskeletal disorders at various body sites [2] [3] [4] 15) . In our study, physical factors were shown to be related to symptoms at low back, neck and hand/ wrist (Table 3) .
Psychosocial factors at work have been described in nursing research as important risk factors for musculoskeletal problems. Only one study on X-ray technologists was performed which aimed at investigating such factors, and no significant association was found 8) . Both high job demands and low decision latitude have however, been recognized as risk factors for musculoskeletal complaints in nurses 3, 5) . This was not found in our study, where low decision latitude was not identified as a significant risk factor. We hypothesize that some differences could indeed exist between nurses and X-ray technologists, regarding aspects of psychosocial load. In fact, when compared to nurses, technologists probably undertake more individual work. They manage individual cases, on their own, under the direct control of radiologists. Different work organization and a Furthermore, self reported exposure to physical load at work may be influenced by the presence of musculoskeletal symptoms, this possibly leading to an overestimation of the risk factors.
In conclusion, our cross-sectional study among Italian X-ray technologists shows a high prevalence of musculoskeletal complaints. Aging, physically demanding tasks and high job demands were identified as risk factors for complaints at various body sites. Our findings indicate that in addition to physical workload, psychosocial and individual factors can also affect the risk of musculoskeletal disorders among X-ray technologists. The data obtained may help to understand relationships between specific job tasks and complaints in certain body sites, and to better understand the role played by psychosocial factors in this professional group.
